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Abstract 
We present a case report of periocular Loa loa. The key feature of L. loa distinguishing it from 
other human filarial parasites are cuticular bosses, which are presented in images from a light 
microscope and a scanning electron microscope. The cuticular bosses could be divided into 
three subtypes not previously described. © 2020 The Author(s) 
 Published by S. Karger AG, Basel 
Introduction 
Loiasis is a parasite infection by the filarial nematode Loa loa. Adult L. loa worms live in 
human subcutaneous and connective tissues, where they reproduce. Migration to the subcon-
junctival space is considered pathognomonic [1]. Its lifecycle is strongly linked with two 
groups of host organisms: humans and flies of the genus Chrysops. The fly takes up microfilar-
iae circulating in the bloodstream of the human host via its bite, and the microfilariae mature 
into an infective larval stage in the fly itself [2, 3]. When the fly bites a new host, the larvae 
may re-enter the human vascular system. Maturation into adult worms takes about 3 months 
[3]. The life expectancy of an adult worm is about 9 years, but individuals are thought to be 
able to survive for as long as 15–20 years [2–4]. Female worms produce eggs that develop into 
microfilariae, about 250–300 µm in length. A single female can release an average of 10,000–
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22,000 microfilaria per day [5], and more than 100,000 parasites per mL blood have been 
recorded in an infected individual [3]. Loiasis is endemic to central Africa and affects more 
than 10 million people [2]. About three-quarters of all cases of imported loiasis to Europe and 
the USA during 1986–2011 were traceable to Cameroon, Gabon, Nigeria, or the Democratic 
Republic of Congo [6]. Reports of recent occurrences outside endemic areas have spurred 
speculation that loiasis is expanding due to increased mobility of human populations [6].  
Case Presentation 
A healthy 42-year-old Norwegian woman with no prior medical history, who had holi-
dayed in Cameroon a few years earlier, experienced several occasions of a moving sensation 
over 2 years, both subconjunctival and in the palpebrae of both eyes. In addition, transient 
skin lesions resembling Calabar swellings had occurred in different locations. In the months 
before she made contact, the frequency of the eye symptoms increased and culminated in pain 
from the left eye. At presentation later the same day, the symptoms had decreased, and no 
worm was visible. The only findings were moderate conjunctival chemosis and hyperaemia. 
Visual acuity was 20/20, and there was no intraocular inflammation. The next day she pre-
sented with a moving subconjunctival worm in her left eye, which could be removed in parts. 
The clinical findings suggested a nematode infection, but due to pregnancy, antihelmitic treat-
ment was not prescribed. The results of work-up showed the following: normal immune sta-
tus, no microfilaria in repeated peripheral blood smears, no parasites found in stool examina-
tion, elevated eosinophil count of 10.94 × 109/L (normal values: 0.03–0.44 × 109/L), leucocy-
tosis, 21.4 × 109/L (normal values 3.9–10.4 × 109/L), and highly positive filaria antibodies 
ELISA of 112 units (cut-off 17). Four months later, postpartum, she made contact again be-
cause of a painful sensation and visualization of a subcutaneous moving object in the upper 
right eyelid. There was no bulbar involvement. After subcutaneous anaesthesia, an approxi-
mately 20-mm, transparent, alive, vividly moving worm was extracted from the upper eyelid. 
Antihelmitic treatment with diethylcarbamazine citrate was initiated 1 week later and no fur-
ther L. loa manifestations have been evident since. The visual function remained unchanged 
during follow-up. The worm was identified as an adult male L. loa. Species identification was 
based on Anderson et al. [7], particularly observing the presence of cuticular “bosses”, a key 
characteristic separating Loa species from Dirofilaria species, which may also cause cutaneous 
or ophthalmic disease. 
We observed, in agreement with Eberhard and Orihel [5] that the tail of L. loa was rela-
tively weakly flexed (Fig. 1a, c; 2a, g) and not coiled in a spiral as in males of lymphatic filarial 
species such as Wuchereria bancrofti [8] and Brugia pahangi [9]. Spiral tails have also been 
illustrated for Dipetalonema [10] and Dirofilaria species [11], which are other causes of human 
ocular filariasis. A coiled tail is less developed in the eye worms of Onchocerca [12]. However, 
Oncocerca may be identified by their characteristic cuticular patterns of transverse rings, 
known as rugae [9, 13]. Geographically overlapping and sometimes infecting humans concom-
itantly with Oncocerca and Loa are Mansonella [14]. Adult Mansonella species are recognizable 
by the characteristic transverse bands of the area rugosa anterior to the cloaca, very long male 
spines, and flapped tail tips supported by hypodermal branches [12].  
We noted that the cuticular bosses (Fig. 1d, 2a), used as a key characteristic for distin-
guishing Loa species from other genera in the subfamily Dirofilariinae [7], were of at least 
three different types (Fig. 2d–f). The dominant type (Fig. 2b, e) had slightly raised domes with 
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marked ellipsoid delineations. We also observed rounded tubercles (Fig. 2d) and smaller 
rounded domes with microstructural surfaces similar to that of the surrounding area (Fig. 2f).  
Our specimen had relatively modest caudal papillae. Although visible under phase mi-
croscopy (Fig. 1c), the appearance under scanning electron microscope (SEM) was somewhat 
faint compared with previously published micrographs [9], and more similar in size to those 
pictured by Wong and Brummer [11] for Dirofilaria species. However, the longitudinal ridges 
running along the body surface of our specimen (Fig, 1d; 2a, d, e, g, h) were relatively smooth 
and did not have the slightly beaded pattern observed in Dirofilaria [11]. 
Methods 
Images of the worm were captured using Leica M205 C and Leica DM 6000 B microscopes. 
In the latter, the worm was mounted on a microslide and embedded in glycerol. For SEM, the 
worm was treated for 1 min in distilled water with a small piece of a CoregaTM denture clean-
ing tab and washed to remove external remnants of host serum. The worm was subsequently 
transferred to 96% ethanol, air-dried, mounted on a stub, and coated with gold-palladium for 
examination with a ZEISS SUPRA 55VP scanning electron microscope.  
Discussion 
We report the first subcutaneous removal of L. loa from the eyelid in Norway. It is reason-
able to believe that increased travel and migration will result in a greater chance of encounters 
outside Africa [6]. Therefore, it is important for ophthalmologists to be aware of the condition, 
its presentation, and the patient’s travel history. The principal vector species of loiasis are the 
African tabanid flies Chysops silacea and C. dimidiate, while a third species, C. distinctipennis 
has been suggested as the vector in Central Africa [15]. Although laboratory experiments have 
demonstrated that an American species of Chrysops was able to host Loa larvae [16], it seems 
very unlikely that our patient was infected by any of the seven Chrysops species recorded from 
Norway [17]. Several other nematodes are known to affect the human eye. Human filarial par-
asites, such as W. bancrofti, Brugia malayi, and Onchocerca volvulus are well studied due to 
their clinical severity or socio-economic impacts. Besides L. loa, species of Acanthocheilonema, 
Dirofilaria, Mansonella, Pelecitus, and Thelazia callipaeda are among the nematode worms that 
may present as adults to the ophthalmologist [18]. To understand the source of the parasite 
infection, the health risks of the affected patient, and the best options for treatment, it is criti-
cal that the species is correctly identified and not confused with other candidate species. 
Cuticular bosses are key characteristics for L. loa. They are clearly visible on the presented 
light microscopy images. In the SEM images a classification of cuticular bosses in at least three 
subtypes was possible, and to our knowledge this has not been described previously.  
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Fig. 1. Light microscopy. a Loa loa full-length with head (h) and weakly bent tail. b Head region. c Tail 
region showing caudal papillae (cp) and internal genital spines. d Mid body region with bosses (b) and 
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Fig. 2. Scanning electron microscopy. a Loa loa with head (h), spines (s), and ellipsoid bosses (b) (scale = 
100 μm). b Head and cervical region (scale = 100 μm). c Oral region with mouth (m) amphid (a) (scale = 
20 μm). d Tubercle (scale = 3 μm). e Ellipsoid bosses (scale = 10 μm). f Dome-shaped boss (scale = 2 μm). 
g Tail region with caudal papillae (cp) and genital spines (sp) (scale = 20 μm). h Genitalia and caudal end 
(scale = 20 μm). 
 
